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(57) Abstract 



A triood ioint (10) which separates the internal components of the joint responsible for angular and plunging movement of 
the joint The tripod joint comprises an outer race (20), a spider (32) having three radially extending trunn.ons (44), three roHers 
(36) and a plurality of barrel shaped rollers (38). The barrel shaped rollers are disposed between the outer rollers and a respective 
Irunnion located on the spider. Plunging movement of the joint either at 0° joint angle or when thejo.nt is at an angle is accom- 
modated by a rolling action of the rollers against the outer race. Angular movement is accommodated by sliding movement of the 
barrel shaped rollers against an adjacent component or by the outer rollers against the outer race. 
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ANTI-SHUDDER TRIPOD CONSTANT VELOCITY JOINT 
Background of the Invention 
This invention relates to universal joints. More particularly the invention relates to 
5 tripod constant velocity universal joints. . 

Front wheel drive vehicles with independent front wheel suspension use a pair of 
halfchaft assemblies to transmit power between the vehicle's engine and the front wheels. 

Typically these halfchaft assemblies comprise a fixed joint at one end and a plunging 
joint at the opposite end. These joints are connected by an interconnecting shaft 
10 The fixed joint is typically positioned at the wheel side of the vehicle. These joints 

are designed for high angle (45°-50°) operation. The fixed joints allow the vehicles front 
wheels to turn in order for the vehicle to negotiate corners. The center of angulation of the 
fixed joints is constant 

The plunging joint is typically positioned at the transmission or transaxle side of the 
15 vehicle. These joints are designed for lower angulation (2Q°-25 0 ). The center of angulation 
of these joints is not fixed but is allowed to move axially (plunge) along the axial center line 
of the joints outer member. This capability of angulation and plunge movement allowthe 
joint to transmit power while at the same time accommodating suspension and engine 
movement 

20 A tripod joint is one design of a plunging constant velocity joint A tripod joint 

comprises an outer member with three circumferentially spaced longitudinal chambers. 
Disposed within these chambers is a spider assembly. The spider assembly comprises an inner 
member with three circumferentially spaced radially extending trunnions. Each trunnion is 
surrounded by a roller. A plurality of needle bearings are journaled between the roller and 

25 the trunnion. The outer surface of the roller is in contact with the sides of the longitudinal 
chambers of the outer member. 
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When the tripod joint is at a 0* angle, the plunging effort is relatively low. The roller 
rolls against the longitudinal chamber of the outer member and rotates on the trunnion of 
the inner member using the plurality of needle bearings. 

When the tripod joint is operated at an angle, the tripod roller is not free to roll 
5 along the tract Because the plane of the tripod roller is skewed relative to the plane of the 
outer member's chamber. This skewed relationship causes the roller to both roll and slide 
along the longitudinal chamber. As the joint angle increases, the amount of sliding also 
increases. 

- ThesMmgactionoftheroUeragaimt^^ 
10 axial vibration which is known as shudder. As the angle of the joint increases, the sliding 
action increases and thus the shudder increases. Depending upon the vehicle design, this 
shudder vibration can become noticeable and objectionable to the people riding in the 
vehicle. 

One method of reducing this shudder phenomenon is to separate the components 
15 within the joint which have the responsibility for allowing the joint to go to angle from those 
which allow the joint to plunge. If the plane of the roller is allowed to remain substantially 
in the plane of the longitudinal chamber, the sliding of the roller during plunging of the joint 
would be minimized. With the sliding of the roller with respect to the longitudinal chamber 
nunimized, the shudder phenomenon would be reduced. 
20 : Accordingly it is desirous to have a tripod joint assembly with internal components 

which separate the responsibility of providing angular and plunging movement of the tripod 
joint. 

Summarv of the Invention 
Thepresentinvention provides the artwith a tripod joint which separates tbeinternal 
25 components within the joint responsible for the angular and plunging movement of the joint. 



WO 93/08409 PCT/US92/08647 

-3- 

This separation of responsibilities aUows the plane of the roller to remain substantially within 
the plane of the longitudinal chamber of the outer member. 

From the following detailed description, drawings and subjoined claims, other objects 
and advantages of the present invention will become apparent to those skilled in the art. 
5 Description nf the Drawings 

Figure 1 is a side elevation view, partially in cross section, of a tripod constant 
velocity joint assembly in accordance with the present invention. 

Figure 2 is a sectional view of Figure 1 along line 2-2 thereof. 
Figure 3 is a view of Figure 2 in direction of arrows 3-3 thereof. 
10 Figure 4 is a sectional view like that of Figure 2 of a tripod assembly according to 

another embodiment of the present invention. 

Figure 5 is a view of Figure 4 in direction of arrows 5-5 thereof. 
Figure 6 is a sectional view like that of Figure 2 of a tripod assembly according to 
another embodiment of the present invention. 
15 Figure 7 is a view of Figure 6 in direction of arrows 7-7 thereof. 

Figure 8 is a sectional view like that of Figure 2 of a tripod assembly according to 
another embodiment of the present invention. 

Figure 9 is a view of Figure 8 in direction of arrows 8-8 thereof. 

Detail Description of the Preferred Embodiment 
20 An anti-shudder tripod constant velocity joint in accordance with the present 

invention is shown in Figures 1, 2 and 3 and is designated by the reference numeral 10. The 
telescopic tripod universal joint 10 has an outer member 20 and an inner joint assembly 22. 

The outer member 20 is a bell shaped housing and is rotatable about an axis 24. The 
outer member 20 has three longitudinal chambers 26 formed in its interior wall. The 
25 chambers 26 are generally parallel to the axis 24. Each of the longitudinal chambers 26 are 
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defined by opposing longitudinal planar sidewalk 28 which are generally parallel to the axis 
24. Each of the longitudinal sidewalk 28 includes a longitudinal guideway 30. 

The inner joint assembly 22 includes spider member 32, shaft 34, three outer rollers 
36, and a plurality of roller bearings 38. The spider member 32 may be integral or separate . 
5 with the shaft 34. w^to^w^n*^^*^****"*. 
by spline means 40 and snap ring 42. 

The spider member 32 has three equally circumferentially spaced and radially 
extending trunnions 44. Each trunnion 44 is adapted to extend into one of the chambers 26 
as shown in Figure X The trunnions 44 have an exterior surface 46 which consists of an 
10 annular concave po^ The annular concave portion 48 

lies between the two cylindrical sections 50 as shown in Figure 2. 

Each of the three outer rollers 36 is positioned around a respective trunnion 44. The 
outer rollers 36 each have a pair of lateral ends 52 and 54 with an inner partial spherical 
surface56andanouterparrialsphericalsurfaCe48betweenthelateralen The 
15 inner spherical surface 56 provides a bearing surface for the roller bearings 38 as will be 
described herein. The outer partial spherical surface 58 is in rolling contact with the 
longitudinal sidewaU 28 of the outer joint member 20. 

The plurality of roller bearings 38 are journaled between the outer roller 36 and the 
• trunnion44. The roller bearings 38 have a barrel shaped exterior surface 60. The exterior 
20 surface 60 is in rolling contact with the partial spherical surface 48 of the trunnion and the 
inner spherical surface 56 of the outer roller 36. 

The longitudinal guideway 30 retains the outer roller 36 in the chamber 26. The 
outer roller is thus allowed to move only in a direction which is generally parallel to the axis 
34. Somedcewing of the outer roller 36 relative to the chamber 26 wffl occur. This is due 
25 to the fact that the outer partial spherical surface 58 of the outer roller 36 is allowed to 
move in a direction parallel to the axis of the trunnion 44 against the planar sidewaU 38. 
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This movement is necessary to allow the tripod joint assembly to angulate. The skewing of 
the outer roller 36 relative to the chamber 26 is kept to a minimum by contact with the 
longitudinal guideway 30. 

Figures 4 and 5 show another embodiment of the present invention. It is designated 
5 by the reference number 100. In the discussion of Figures 4 and 5, the elements which are 
the same as those shown in Figures. 1, 2 and 3 are designated with the same reference 
numerals. The telescopic tripod universal joint 100 has an outer member 120 and an inner 
joint assembly 122. 

The outer member 120 is a bell shaped housing and is rotatable about an axis 124. 
10 The outer member 120 has three longitudinal chambers 126 formed in its interior wall. The 
chambers 126 are generally parallel to the axis 124. Each of the longitudinal chambers 126 
are defined by opposing longitudinal sidewalls 128 which are generally parallel to the axis 
124. The longitudinal sidewalls 128 are shaped to compliment the outer partial spherical 
surface 158 of the outer rollers 136 as will be described herein. 
15 The inner joint assembly 122 includes spider member 32, shaft 34, three outer rollers 

136. and a plurality, of roller bearings 38. The spider member 32 may be integral or separate 
with the shaft 34 as described in the embodiment shown in Figures 1, 2 and 3. 

The spider member 32 has three equally circumferentially spaced and radially 
extending trunnions 44. Each trunnion 44 is adapted to extend into one of the chambers 126 
20 as shown in Figure 4. The trunnions 44 have an exterior surface 46 which consists of an 
annular concave portion 48 and two cylindrical sections 50. The annular concave portion 48 
lies between the two cylindrical section 50 as shown in Figure 4. 

Each of the three outer rollers 136 is positioned around a respective trunnion 44. 
The outer rollers 136 each have a pair of lateral ends 152 and 154 with an inner cylindrical 
25 surface 156 and an outer partial spherical surface 158 between the lateral ends 152 and 154. 
The inner cylindrical surface 156 provides a bearing surface for the roller bearings 38 as will 
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be described herein. The outer partial spherical surface 158 is in rolling contact w*h the 
longitudinal sidewaU 128 of the outer joint member 120. 

Thepluralityof roller bearings 38 areputnaledbetween the outer roUer 136 and the 
trunnion^ TheHtebe^SBh^aW^^^" 60 - ^exterior 
5 surface 60 is in rolling contact with the annular concave portion 48 of the trunnion 44 and 
the inner cylindrical surface 156 of the outer roller 136. 

The longitudinal sidewall 128is shaped to trap the outer roller 136 and only allows 
teaw ^toadl^^fcro^P^»^^m The outer roller 136 
is thus prevented from skewing relative to the longitudinal chamber 126. 
10 Angularmovementofthejoint is accommodated by both angular and translation 

movement of the plurality of roller bearings 38 relative to the outer roller 136. 

Frgures 6 and 7 show another embodiment of the present invention. It is designated 
by thereferencenumeral 200. In thediscussion of Figures 6 and 7, the elements which are 
the same as those shown in Figures 1, 2 and 3 are designated with the same reference 
numerals. The telescopic tripod universal joint 200 has an outer member 220 and an inner 
joint assembly 222. 

The outer member 220 is a bell shaped bousing and is rotatable about an axis 224. 
The outer member 220 has three longitudinal chambers 226 formedin its interior walL The 
chambers 226 are generally parallel to the axis 224. Each of the longitudinal chambers 226 
are defined by opposing longitudinal sidewalls 228 which are generally parallel to the axis 
224. The longitudinal sidewalls 228 are; shaped to compliment the outer partial spherical 
surface 58 of the outer rollers as will be described herein. 

Theinner joint assembly 222 includes spider member 232, shaft 34, three outer rollers 
36 and a plurality of roller bearings 38. The spider member 232 may be integral or separate 
25 with the shaft 34 as described in the embodiment shown in Figures. 1, 2 and 3. 
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The spider member 232 has three equally circumferentially spaced and radially 
extending trunnions 244. Each trunnion 244 is adapted to extend into one of the chambers 
226 as shown in Figure 6. The trunnions 244 have a cylindrical exterior surf ace 246. 

The outer rollers 36 and the roller bearings 38 are the same as those described for 
5 Figures 1, 2 and 3. The above description of these components also applies to this 
embodiment 

Each of the three outer rollers 36 is positioned around a respective trunnion 244. 
The outer partial spherical surface 58 is in rolling contact with the longitudinal sidewall 228 
of the outer joint member 220. 
10 The plurality of roller bearings 38 are journaled between the outer roller 36 and the 

trunnion 244. The roller bearings 38 have a barrel shaped exterior surface 60. The exterior 
surface 60 is in rolling contact with the cylindrical, exterior surface 246 of the trunnion 244 
and the inner partial spherical surface 56 of the outer roller 36. 

The longitudinal sidewall 228 is shaped to trap the outer roller 36 and only allow for 
15 movement in a direction which is generally parallel to the axis 224. The outer roller 236 is 
thus prevented from skewing relative to the longitudinal chamber 226. 

Angular movement of the joint is accommodated by both angular and traiislational 
movement of the plurality of roller bearings 38 relative to the trunnion 244. 

Figures 8 and 9 show another embodiment of the present invention. It is designated 
20 by the reference numeral 300. In the discussion of Figures 8 and 9, the elements which are 
the same as those shown in Figures 1, 2 and 3 are designated with the same reference 
numerals. The telescopic tripod universal joint 300 has an outer member 320 and an inner 
joint assembly 322. 

The outer member 320 is a bell shaped housing and is rotatable about an axis 324. 
25 The outer member 320 has three longitudinal chambers 326 formed in its interior wall. The 
' chambers 326 are generally parallel to the axis 324. Each of the longitudinal chambers 326 
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are defined by opposing longitudinal sidew*lls 328 which are generally parallel to the axis 
324. The longitudinal sidewalk 328 are shapedto compliment the outer partial spherical 
surface 58 of the outer rollers as wfll be described herein. 
ThehmerjomtassembfyS^ 
5 36,tb^inner ro Ue re 370andap^ The spider member 332 may 

be integral or separate with the shaft 34 as described in the embodiment show, in Hgures 
l r 2and3* 

The spider member 332 has three equally circumferentially spaced and radially 
extending trunnions 344. Each trunnion 344 is adapted to extend into one of the chambers 
10 326 as shown mEgure 8. The trunnions 344 have a cylindrical exterior sutface 346, 

. The outer rollers 36 and the roller bearings 38 are the same as those described for 
Figures 1, 2 and 3. The above description o£ these components also applies to this 
embodiment. 

Each of.the three inner rollers 370 is positioned around a respective trunnion 344. 
15 Tie inner rollers 370each have a pair of lateral ends 372 and 374 with an inner cylindrical 
surface 376 and an outer partial spherical surface 378 between the lateral ends 372 and 374. 
The inner cylindrical surface 376 is in sliding contact with the exterior cynndrical surface 346 
of the trunnion 344. The outer partial spherical surface 378 is in rolling contact with the 
roller bearings 38 as will be described herein. 
20 Eachofthethreeouterroto 

The outer partial spherical surface 58 of the outer roller 36 is in rolling contact with the 
longitudinal sidewaU 328 of the outer joint member 320. 

The plurality of roller bearings 38 are joumaled between the outer roller 36 and the 
inner roller 370. The exterior surface 60 is in rolling contact with the partial spherical 
25 surface 378 of the inner roller 370 and the inner partial spherical surface 56 of the outer 
roller 36. 
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The longitudinal sidewall 328 is shaped to trap the outer roller 36 and only allow for 
movement in a direction which is generally parallel to the axis 324. The outer roller 36 is 
thus prevented from skewing relative to the longitudinal chamber 326. 

Angular movement of the joint is accommodated by angular movement of the roller 
5 bearings 38 relative to the inner and outer rollers 370 and 36 combined with translation^ 
movement of the inner roller 370 relative to the trunnion cylindrical surface 346. 

While the above description constitutes the preferred embodiments of the present 
invention, it will be appreciated that the invention is susceptible to modification, variation 
and change without departing from the proper scope and fair meaning of the accompanying 
10 claims. 
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What is claimed is: 

1. * A universal joint comprising: 

a. outer joint member harfng a plurality of circumforeotiauy spaced 
IongitodiM I y eraending chambers, each chamber having a pair of oppositely disposed 

5 longitudinal sidewalk; 

an inner joint member disposed within said outer joint member having a 
plurality of circumferentially spaced radially outwardly extending trunnions, each trunnion 
extending into a respective chamber of said outer joint member and having an exterior 
surface positioned between said pair of oppositely disposed longitudinal sidewalk of said 
10 respective chamber into which it extends; 

a plurality of annular outer rollers, each annular outer roller positioned 
around a specific trunnion of said plurality of trunmons, .aid outer roller having an exterior 
surface and an interior surface, said exterior surface in rolling contact with at least one of 
said pair of oppositely disposed longitudinal sidewalk of said respective chamber; 

a plurality of arrangements of roller bearings, each arrangement of roller 
bearings interposed between said annular outer roller and said respective trunnion, each of 
said arrangement of roller bearings including a plurality of roller bearings, each of said roUer 
bearings have abarrel shaped exterior surface in rolling contact with said interior surface of 
- said outer annular roller and said exterior surface of said respective trunnion. 
20 2. The universal joint of Claim 1 wherein said exterior surface of said plurality 

of outer rollers each has a pair of lateral edges and said exterior surface is curved between 
said lateral edges. 

3. The universal joint of Claim 1 wherein said pair of oppositely disposed 
longitudinal sidewalls of said outer joint member are planar. 
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4. The universal joint of Claim 3 wherein said interior surface of said plurality 
of rollers each has a pair of lateral edges and said interior surface is curved between said 
lateral edges. 

5. The universal joint of Claim 3 wherein said exterior surface of said plurality 
5 of trunnions each has a cylindrical portion and a curved portion. 

6. The universal joint of Claim 1 wherein said pair of oppositely disposed 
longitudinal sidewalk of said outer joint member are curved. 

7. The universal joint of Claim 6 wherein said interior surface of said plurality 
of outer joint members each has a pair of lateral edges and said interior surface between said 

10 lateral edges is cylindrical. 

8. The universal joint of Claim 6 wherein said exterior surface of said plurality 
of trunnions includes a cylindrical portion and a curved portion. 

9. The universal joint of Claim 6 wherein said exterior surface of said plurality 
of trunnions is cylindrical 

15 10. The universal joint of Claim 6 wherein said interior surface of said plurality 

. .- . . of outer rollers each has a pair of lateral edges and said> interior surface between said lateral 
edges is curved. 

11, A universal joint comprising: 

an outer joint member having a plurality of rircumferentially spaced 
20 longitudinally extending chambers, each chamber having a pair of oppositely disposed 
longitudinal sidewalls; 

an inner joint member disposed within said outer joint member having a 
plurality of rircumferentially spaced radially outwardly extending trunnions, each trunnion 
extending into a respective chamber of said outer joint member and having a cylindrical 
25 exterior surface positioned between said pair of oppositely disposed longitudinal sidewalls of 
said respective chamber into which it extends; 
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' a plurality of annular inner rollers each having a pair o£ lateral edges with a 
cylindricalinnersurf^^ 

cylindrical inner surfaces in sliding engagement with said cylindrical exterior surface of each 
of said trunnions; 

5 a plurality of annular outer rollers each outer roller positioned around a 

• respective annular inner roller, said annular outer rollers having a pair of lateral edges with 
an exterior surface and a curved interior surface between said lateral edges, said exterior 
surface in rolling contact with at least one of said pair of oppositely disposed longitudinal 
- sidewalk of said respective chamber; 
10 a plurality of arrangements of roller bearings, each arrangement of roller 

bearings interposedbetweeneachof said annular outer roUers and said annular inner rollers, 
each arrangement of roller bearing, having a plurality of roller bearings having a barrel 
shapedexteriorsurface,saidbarrelsha P edexteriors^ 

exteriorsurface ofsaid inner roller and with said curved interiorsurface of said annular outer 
15 roller. 

12. The universal joint of Claim 11 wherein each of said exterior surfaces of said- 

plurality of annular outer rollers is curved. 

13. The universal joint of Claim 11 wherein said pair, of oppositely disposed 

longitudinal sidewalis are curved. 
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